. The MiddletonSchmidt-Walton contours gave more acceptable estimates of Tr of N250øC, but these were still significantly higher than average temperatures indicated by vitrinite reflectance. Middleton and Schmidt [1982] suggested two possible explanations for the discrepancy. (1) Coalification results from temperatures maintained for tens of millions of years, whereas remagnetization might have resulted from a shorter pulse of higher temperature, or (2) multidomain grains, which were detected in the Milton Monzonite, might have different time-temperature relations than single-domain grains. It is important to settle this question because the remagnetization temperature approach to basin analysis is quick, inexpensive, and much more widely applicable than vitrinite reflectance or other measures of organic diagenesis. Other, independent studies on sandstones and limestones in the Hercynian and Appalachian orogens of Europe and North America [Chamalaun, 1964; Kent, 1985] have also yielded unblocking temperatures that are "anomalously high" (i.e., implying unrealistically high regional T• values). Thus the remagnetization problem is not limited to a particular lithology, depositional-erosional history, or tectonic setting, and its solution is likely to lie in some general magnetic phenomenon.
With this background in mind, we restudied the Milton Monzonite with a greater areal coverage of sites and more comprehensive thermal treatments than in Schmidt and Embleton's [1981] study. These treatments gave detailed information about the high-temperature thermoremanent magnetization (TRM) and the low-temperature thermoviscous magnetization that overprints it. Thermal demagnetization also revealed two additional NRM components with still higher unblocking temperatures, whose directions "echo" those of the lower unblocking temperature components. In section 4 we will argue that these two latter components are probably chemical remanent magnetizations (CRMs). Chemical overprinting suggests a third possible explanation of anomalously high unblocking temperatures: the low-temperature NRM component may not be a purely thermoviscous overprint. However, Dunlop et (Figure 1 ). Six to eight 2.5-cm-diameter cores, oriented with both sun and magnetic compasses, were drilled at each site, and two or more 2.2-cm-long specimens were cut from each core in the laboratory. Schmidt and Embleton's [1981] work had shown that the low-temperature and high-temperature components of NRM were cleanly separated by thermal demagnetization but had overlapping coercivity spectra in alternating field demagnetization. We therefore concentrated on thermal demagnetization, which has the added advantage of giving more direct information about remagnetization temperatures. Typically, we demagnetized three specimens of each sample in 23-29 steps to the Curie point of magnetite (580øC), or beyond if significant NRM remained undemagnetized, as was the case at sites 7 and 8. In all, almost 200 individual specimens were stepwise demagnetized.
Because measurements with the SQUID magnetometer were quick, it was possible to operate three large demagnetizing furnaces in tandem, each containing N20 specimens. While one batch of specimens was being measured, a second batch was being heated to a programmed temperature, and a third batch was cooling, all within remotely controlled fieldfree spaces. The time required for specimens to reach a uniform temperature throughout their volumes was determined by comparing surface and interior thermocouple readings on dummy samples. This equilibration time was 5-10 min at high temperature. Temperatures were quite uniform within the furnaces, but specimens were nevertheless always returned to the same positions for successive heatings so that the temperature increments would be the same for all specimens.
Even with all economies of scale and the speed permitted by the SQUID magnetometer, N2 months of measurements were required. The labor invested was repaid by unblocking temperature data of unprecedented quantity and quality, which were indispensable in testing proposed time-temperature relations (see paper 2).
Before thermal treatment, one specimen of most samples was cycled in zero field through the magnetite isotropic temperature T I around 120 K (low-temperature demagnetization [Ozima et al., 1964] ). At Ti, magnetocrystalline anisotropy drops to low values, with the result that domain walls expand and escape from pinning sites. Single-domain remanence, pinned mainly by shape anisotropy, is less affected. Thus low-temperature demagnetization partially erases multidomain NRM, thereby highlighting single-domain NRM.
The ratio between the NRM surviving after low-temperature demagnetization to NRM before low-temperature demagnetization is called the memory ratio R.
Low-field susceptibility )• was measured continuously in air, during heating and cooling, between liquid nitrogen temperature (-196øC) and •620øC for 23 samples, using an automatic recording bridge. Room temperature saturation hysteresis was measured for 35 samples from sites 1-10 using a vibrating-sample magnetometer.
Hysteresis and Thermomagnetic Data
At the outset, we should remember that hysteresis and thermomagnetic data characterize the bulk magnetic mineralogy of a rock, but they may be unrepresentative of the phases that carry NRM. Strong-field-induced magnetization (hysteresis) tends to be dominated by large, multidomain grains of magnetite or titanomagnetite. Single-domain or smaller pseudo-single-domain grains of these minerals often carry most of the remanence but contribute relatively little to hysteresis. Minerals like pyrrhotite and hematite are difficult to resolve in hysteresis and also in weak-field-induced magnetization (susceptibility) data for two reasons. They are less magnetic than magnetite, hematite particularly so. Furthermore, they have much larger critical single-domain sizes than magnetite, and therefore tend to contribute less to induced magnetization than to remanence, compared to magnetite of the same grain size.
Site Thermomagnetic curves from some sites/samples (2, 3, 4, 6, 8c, and 8d) are reversible or nearly reversible (Figures 2a,  2b , and 2c), while others (1, 5, 7, 8a, 8f, 8g, 9, 10, and 11) are more complex and irreversible (Figures 2d, 2e, and 2f) . Samples 8c and 8d, with T c _< 580øC, have simple )•-T curves, whereas samples 8a, 8f, and 8g, with T c >_ 580øC, have Many of the initial heating curves have an increase in slope around 100øC, which is absent from the cooling curve. This "shoulder" is just resolvable in 8c, more noticeable in 6d, and strongly expressed in 8a and 10a. It might be due to the production of magnetite or maghemite from some less magnetic or nonmagnetic precursor during heating. Sample 7d also has a shoulder in its z-T curve around 100øC, but it is different from most other samples in that Z decreases markedly between 300 and 400øC ( Figure 2e ). This broad peak centered on the pyrrhotite Curie point, Tc= 320øC, may be a singledomain Hopkinson peak. However, the thermomagnetic evidence is not compelling. The main evidence for pyrrhotite in site 7 samples comes from thermal demagnetization of their up to =670øC (Table 3 and Figure 6 ). CRM2 is a downward (reverse polarity) vector, approximately parallel to HT. It could be part of the primary TRM, the hematite counterpart to HT, but we consider it more likely that CRM2 is a Triassic age CRM.
Four samples from site 7 behave in the manner shown in Figure 5 . Four NRM components are present but LT has maximum unblocking temperatures of ~220øC (Table 2) and HT has a maximum Ttm of ~310øC (Table 3) . Our interpretation is that HT is a Triassic age NRM carried by pyrrhotite (Tc= 320øC), and LT is a Late Cretaceous thermoviscous overprint, also in pyrrhotite. The usual magnetite HT component is completely absent in these samples. However, magnetite with the unblocking temperature range typical of the HT component in other samples carries CRM1, echoing the LT direction.
CRM1 is found at all sites except sites 10 and 11, although only at sites 6, 7, and 8 was it large enough to permit reliable estimates of its mean direction (Table 2 ). CRM2 is found at sites 3, 4, 6, 7, and 8 and is large enough at the latter two sites to give a reliable mean direction (Table 3) apaleopole for HT component is 172.1 øE, 13.6øS, with dp=9.9 ø and dm= 10.9 ø.
•Paleopole for CRM2 component is 169.9øE, 27.5øS.
• One possibility is that the whole rock K/Ar date of 245 Ma for the Milton Monzonite is slightly older than its true age. Figure 8 and Table 4 
Most of the paleopoles in

